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Figure 17

Public Water Supply Use by Month
Comparison of 1995 to 1993(wet) & 1988(dry)
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Public Water Supply. (Figure 17).
Trends in public water supply usage follow
similar patterns to agricultural irrigation and
golf courses. Use varies both by season and
by year. Water use peaks during the summer,
primarily, due to lawn watering, considered a
non-essential use. During dry years, more
water is used. During the period of 1988
1996, the 1988-89 drought produced the most
marked effect. In 1988, the statewide summer
peak was two times the winter average use. In
1989, it was 1.8 times the winter average. In
comparison, the summer peak in a wet year
such as 1993 was only 1.3 times the winter
average use for that year. These figures are
more pronounced if just the Twin Cities
Metropolitan Area is considered; the 1988
summer peak being 2.4 times the winter
average (2.0 in 1989).

Lawn watering is seen as a major contributor to the summer peak usage. Much more work is required in both
public education and demonstrations of sustainable landscaping before the public will begin to accept alternatives to
the use ofKentucky bluegrass which is highly dependent upon both water and fertilizer to keep it green. Planting of
native vegetation and smaller sized lawns would help to reduce the amount of water used.

Urban Growth. While pockets of residential growth exist across the state, they are most pronounced in the Twin
Cities Metropolitan Area where much of Minnesota's population is located. Growth is outward into the suburbs
which are almost totally dependent upon ground water for their public water supplies. The Metropolitan Council
has predicted an additional 650,000 people by the year 2020. If this increase happens, it may generate a demand
that causes significant declines in ground water levels, especially during peak summer usage. Working with the
Metropolitan Council and the municipal public water suppliers, the MDNR is seeking solutions to the problems of
maintaining sustainable water supplies that are sensitive to natural resources in an area undergoing rapid growth.
Cities located on major rivers might consider conjunctive use of both surface and ground water to balance their
growing water supply needs.

Industrial Processing. Although increasing, the use of water in industry and mine processing is largely driven by
economic factors. fconomics also playa role in water conservation. Rising treatment costs and water quality
standards for waste water discharge encourage overall reduction in water use and more recycling of process water.

Safeguarding Future Water Supplies

Effective planning is an important element in safeguarding future water supplies. One way that DNR Waters assists
in the planning effort of local units of governments and consultants is through field studies and the preparation of
county geologic atlases. Education and conservation go hand-in-hand through the development of an informed,
concerned public. Other programs such as the on-going Well Sealing Program and Protected Flow Program help to
ensure long-term water quality and availability. A brief description of some of these efforts is included here.

Water Conservation, Education and Planning

As Minnesota's population continues to grow, the demand for safe and sustainable water supplies grows with it.
This requires ongoing efforts to safeguard sources of water and deterinine their sustainability. Linkages between
comprehensive planning and sustainable water supply are growing in importance in the decision making process. In
1993, the Legislature required all of the Twin Cities metropolitan communities to amend their local comprehensive
plans to include a water supply element. Legislation also required all public water suppliers in Minnesota serving
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more than 1000 people to develop water conservation and emergency supply plans and to implement demand
reduction measures on new wells or increased volumes. Because of the concentration of municipal water suppliers
in the Twin Cities Metropolitan Area (metro), their story is highlighted in this report.

Currently, nearly all of the 109 metro municipal water suppliers have complied with the legislation. The results of
this compliance are included in the Metropolitan Council Regional Report dated March, 1997. Follow-up calls to
some of the leading municipal water suppliers in water conservation yielded the following information:

Many communities now have some form of sprinkling ordinance based upon certain conditions. Mandatory non~

sprinkling between noon and 5 p.m. is now in its third year at Eden Prairie. This allows time to refill water supply
reservoirs. The City also applies a summer surcharge when usage exceeds certain amounts. Apple Valley bans
sprinkling from 3-10 p.m. when the system reaches 70% of its peak capacity. This coincides roughly to peak
energy demands. Both St. Paul and Cottage Grove have had successful joint programs with Northern States Power
in its showerhead replacement program. Public response in Cottage Grove was 76%; in St. Paul, about half of its
95,000 residential customers responded. Cottage Grove is also setting up a Water Conservation Board involving
city staff, council members, a teacher and youth representative. Based on its successful program with Northern
States Power, it is considering the possibility ofjoint energy/water audits. Many communities have upgraded their
meters, providing water conservation materials with the upgrade. Many communities are also involved in
aggressive, on-going leak detection programs. The City of Savage has begun a pilot project providing native seed
mixtures free to residents in the Eagle Creek watershed in an effort to encourage use of native vegetation in yards
and corporate open spaces. Eden Prairie is in the process of opening its education wing which is at the entrance to
its new water plant. Attractive hands-on displays, lab space and outdoor examples of water-conserving landscaping
will make this a landmark and teachable moment for all who enter the building and not just the schools which
benefit directly from Eden Prairie's enlightened education/outreach program.

Conservation, education and planning are helping to reduce the demand for water in the Twin Cities Metropolitan
Area--especially, during summer peaks. Such efforts take time to become established. What might work in one
community may not be effective in another. In its 1997 report, the Metropolitan Council noted that the average
water cost has increased from $1.16 to $1.63 per thousand gallons from 1991 to 1997 (a 40% increase). Many of
the supply systems have also moved from decreasing block pricing to either uhiform or increasing block rates.
Much work, however, remains before water use is based more upon needs and not just increasing supplies. This
will come with public realization and acceptance that water is not an unlimited resource.

Well Sealing Program

Minnesota state law requires that abandoned wells be sealed to prevent ground water contamination. The DNR is
charged with identifying and sealing unused wells on state lands. To date, 465 wells have been sealed. Lands that
were once in private ownership are being searched for old wells; 645 such loc~tions have been searched to date.
DNR is working with other agencies to address wells on lands managed by them.
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Plat maps are reviewed for
possible abandoned well sites
(often old homesteads or pasture
wells).

This project involves locating and
sealing both known "visible" wells and
suspected buried wells. The "visible"
wells are relatively easy to find and
seal. Locating buried wells is more
difficult. The investigation process to
locate buried wells is as follows:
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By protecting low flows and volumes in rivers, lakes and streams, DNR Waters helps to ensure a sustainable water
supply for all--from public water supplies to power generation, from recreational use to fish and wildlife needs. This
protection is a result ofthe Instream Flow1Pr0tectedFlow Program which is being improved by DNR Waters and Fish
& Wildlife for the protection of fish and wildlife, recreation, and other instream uses.

The instream flow program, through ongoing research and data collection, identifies and quantifies stream flow levels
that are required for fish and wildlife, recreation and other instream uses. By monitoring stream flows and lake levels,
conditions can be applied to DNR appropriations permits in order to maintain needed instream flows.

DNR Waters and Fish & Wildlife will be developing an educational program to inform and promote public awareness
and involvementwith instream flow. The result will be greater recognition ofhow water quantity and the demands we
impose impact on natural resources we value for recreation.

Conclusions, New Initiatives

As shown by this report, water availability is dependent upon variables ofboth space and time. Looking back in
time, we fmd scattered episodes of drought and flood. At any given period of time, there are also pockets within the
state that may be experiencing localized dryness or wetness. Such is the current situation during the summer of
1998 when much ofnortheastern Minnesota's lakes and streams are low while lakes and streams in the western part
of the state are at high levels. As noted in the section on climate, these extremes ofwater excess or deficit in either
space or time are not aberrations, but, rather, represent our mid-continental location and the normal variations of a
continental climate.

Various geological formations, soils and topography also affect water availability. In tum, water availability helps
to determine the biological make-up of a given area, its plant and animal species. Mixed in with this is human
activity which is also dependent upon water availability. Conflicting uses or increasing use of a given water supply
raise questions about overall sustainability of water resources and the natural resource systems which depend upon
them.

Through its permitting authority, DNR Waters is able to address and help resolve local problems of water
availability. Staff trained in surface and ground water testing, monitoring and modeling are available to deal with
localized problems as they arise. Larger problems such as the exploratory drilling project in southwestern
Minnesota or the minepit lake study in the northeast require greater time and staff and normally require legislative
funding in order to be accomplished.
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Permits, however, do not take the place of good water planning and management at the local level. The county
geologic atlas staff, obwell staff and DNR Water's field staff all help to provide some assistance to local decision
makers and planners. DNR Waters provides the information that is needed for informed decisions.

Population growth places additional demands upon water supplies wherever it occurs. The Twit) Cities
Metropolitan Area is of particular concern because of its rapid growth into areas dependent upon ground water.
Lowered ground water levels are affecting sensitive natural resources such as calcareous fens and trout streams, and
could ultimately impact economic growth if not restrained.· Conservation will require increased coordination among
the municipalities, better education on water resources, and, possibly, the formation of subregional water supply
systems where conflicting needs can be balanced.

Comprehensive planning, water conservation and education are sorely needed wherever rapid population growth
occurs. Large lawns and thirsty bluegrass are indicators of the increasing demand they have upon summer water
supplies. In order for change to take place, it will require an informed and supportive public and enlightened
decision making at all levels (state and local government, planners, developers, consultants, home owners,
educators).

Recognizing that ground water issues cross many diverse lin~s of authority, an interagency task force consisting of
representatives of the Departments ofAgriculture, Health, Natural Resources, Pollution Control Agency and Board
of Water and Soil Resources met in August, 1998, and identified two basic areas of needs:

1. Enhanced ground water education to increase understanding of ground water occurrence and movement;
2. Field-based implementation of services to protect and manage ground water resources.

DNR Waters currently has one field-based ground water specialist stationed in southeastern Minnesota. His
presence has demonstrated the effectiveness of having people in place within a given area to deal with local
problems and assist with local planning and education. Depending upon funding, the goal is to establish similar
specialists in the central and western parts of the state to assist with the solving of local water availability problems
there.

The demand for water imposes an ongoing demand for water resources information which increases with
development. The DNR also wishes to develop the capability to measure aquifer characteristics and report the
results as part of its County Geologic Atlas series. To do so requires ability to pump selected wells and monitor
water level changes in nearby wells over controlled periods of time. Because these tests are costly, additional staff
and funding is being sought for this effort.

Ongoing support is also needed for the County Geologic Atlas Program, well sealing, expansion of observation well
network, exploration drilling program and other initiatives that help to characterize and analyze the availability and
sustainability of Minnesota's water resources. Most important, however, is the continued coordination and
cooperation among agencies, local units ofgovernment, water suppliers and users in understanding the importance
and dependence that all have upon a safe and sustainable water supply.

page 17



References

Armstrong, D. and T. V. McAdams. 1990. Minnesota Ground Water Bibliography. DNR Waters. 2nd Edition.

Baker, D.G., Nelson, W.W. and E. L. Kuehnast. 1979. Climate of Minnesota, Part XII - The Hydrologic Cycle and
Soil Moisture. Univ. Of Minn. Tech. Bull. 322. 23 p.

Falteisek, 1. 1991. Criteria and Guidelines for Assessing Geologic Sensitivity of Ground Water Resources in
Minnesota. DNR Waters. 122 p.

Japs, J.,oFrischman, 1., Dostert, D. and L. Kramka. 1990. State of Minnesota Consumptive Water Use Study. DNR
Waters. 60 p.

Kanivetsky, R. 1979. Regional Approach to Estimating the Ground Water Resources of Minnesota. Univ. of
Minnesota Report of Investigations 22. 13 p.

Leete, J. H. 1985. Pilot Study of Ground Water Resource Management in Swift County, Minnesota. Report to the
Legislative Committee on Minnesota Resources. DNR ~aters. 46 p.

__. 1985. Development of an Operational Ground Water Management Policy Based on Safe Yield. DNR
Waters. 27 p.

Lindholm, G. F. 1980. Ground Water Appraisal of Sand Plains in Benton, Sherburne, Stearns, and Wright Counties,
Central Minnesota, U.S. Geol. Surv. Water Res. Investigations Open-File Report 80-1285. 103 p.

Metropolitan Council Regional Report. 1997. Metropolitan Area Municipal Water Supply Planning Process.
Metropolitan Council Report to the Legislature. 38 p.

Minnesota Department of Conservation. 1959. Hydrologic Atlas of Minnesota Bulletin No. 10. 182 p.

__. 1968. An Inventory ofMinnesota Lakes, Bulletin No. 25. 498 p.

Minnesota Department ofNatural Resources. DNR Waters.
. --1978 Hydrologic Year Data Publication. 58 p.
--.1979 Hydrologic Year Data Publication. 58 p.
--1989 and 1990 Water Year Data Summary. 1991. 58 p.
--1991 and 1992 Water Year Data Summary. 1993. 59 p.
--1993 and 1994 Water Year Data Summary. 1995. 73 p.
--1995 and 1996 Water Year Data Summary. 1997. 76 p.
--1996 Water Availability Assessment Report. 1996. 22 p.
--Assessment of Water Use and Ground Water Availability. 1994. 17 p.
--Drought of 1988. 1989. 46 p.
--Geology and Water Supply Potential of the Anoka Sand Plain Aquifer, MN. 1977. Tech. PaperNo. 6.17 p.
--Ground Water Resources in Minnesota. 1976. Bulletin 27. 62 p.

Minnesota Environmental Quality Board--Water Resources Committee. 1991. Minnesota Water Plan. 44 p.

Water Resources Coordinating Committee, State Planning Agency. 1970. Minnesota Water and Related Land
Resources, First Assessment. 396 p.

Young, P.G. and S. Woods. 1987. Water Use in Minnesota Agriculture. DNR Waters. 46 p.

Zwilling, D., Leete, 1. and B. Rongitsch. 1989. Understanding Ground Water Level Trends: A Key to Managing
Water Use. DNR Waters. 54 p.

page 18




